A rapid synthesis of hydrazinyl thiazoles under solvent and catalyst free condition is reported within 30 s. A series of aryl ketones/4-benzoyl pyridine thiosemicarbazone, thiosemicarbazide and a-haloketones were used. This is an environmentally benign microwave assisted and efficient method for rapid synthesis of hydrazinyl thiazoles. ª 2014 Production and hosting by Elsevier B.V. on behalf of King Saud University.
Introduction
In the recent years thiazoles and their derivatives have attracted medicinal chemists because of their biological properties and their application found in drug development for the treatment of allergies [1] , hypertension [2], inflammation [3] , schizophrenia [4] , antibacterial [5] , HIV infections [6] , hypnotics [7] , and more recently for treatment of pain [8] , as fibrinogen receptor antagonist with antithrombotic activity [9] , and as new inhibitors of bacterial DNA gyrase B. [10] . In the proposed investigation the compounds to be synthesized contain a thiazole moiety in the total heterocyclic system. There are many examples of biologically active thiazoles which showed very interesting pharmacological properties such as anti-inflammatory, anti-hypertensive, antibacterial and anti HIV infectious etc. Amino thiazoles are known to be ligands of estrogen receptors [11] , as well as novel class of adenosine receptor antagonists [12] , moreover organic compounds containing thiazole nucleus are found to possess high second order hyper polarizability [13] [14] [15] [16] . In view of the importance of thiazoles and their derivatives several methods for the synthesis of thiazole derivatives were developed [17, 18] . However in spite of their potential utility many of these reported methods suffer from drawbacks such as harsh reaction conditions, wastage of solvents and catalyst which have to be recovered, treated and disposed. Microwave assisted organic reactions using dry media have attracted much interest because of the simplicity in operation, greater selectivity and rapid synthesis of a variety of heterocyclic compounds. Thus it was thought worthwhile to synthesize the thiazole derivatives using green route that is the microwave organic reaction enhancement method (MORE). In this context the present investigation leads to the microwave assisted one pot synthesis of not yet synthesized newer heterocyclic moiety with thiazole nucleus. 
Results and discussion
One pot processes are very attractive and sustainable in modern synthetic organic chemistry. A greener and more facile procedure for the synthesis of hydrazinyl thiazoles was developed from readily available aryl ketones/4-benzoylpyridine thiosemicarbazones, thiosemicarbazide and a-haloketones. The eco-friendly attributes of this process are solvent and catalyst free conditions. The reaction protocol includes advantages of short reaction time and easy work-up or purification step and the high purity of product.
Hence we examined the reaction of acetophenones with thiosemicarbazide and a-haloketones under different conditions using MW activation; we found that the best result was obtained when the reaction mixture was irradiated at a power level of 300 W for 30-175 s and 400 W for 50-120 s. Encouraged by the result, a series of hydrazinyl thiazoles were synthesized (Schemes 1 and 2) using substituted acetophenones/benzophenones under optimized conditions and the results are shown in Table 1 . Here we found that the reaction of acetophenone having the electron donating methoxy group was rapid compared to that one having electron releasing, electron withdrawing groups and also high yield of the product was obtained when there is the electron donating group in the para position. However among the electron releasing substituents, the para-hydroxy substituted acetophenone is relatively less reactive and requires 50 s, 300 W of microwave irradiation for the completion of the reaction. The yield is also found to be very low when compared to all the synthesized compounds (4e). When the reaction protocol was further extended to 4-Benzoyl pyridine no appreciable conversion took place Scheme 3. Therefore even the reaction time and conditions the increasing temperature. However the hydrazones of 4-benzoyl pyridine react efficiently with a-haloketones affording the products ( Table 2) .
The results of all the reactions are given in Tables 1 and 2 . The structures of all the synthesized compounds (Table 3) , the synthesized compound 4b 1 H NMR (S1), 13 C NMR (S2), HSQC (S3) and HRMS (S4), were confirmed, in part, by the presence of C‚N signals around 166-170 ppm (indication of thiazole ring) in the 13 C NMR spectra. The singlet around 6.69 ppm in the 1 H NMR spectrum of these compounds corresponds to methine proton of the thiazole ring. To give further evidence for the formation of the thiazole ring, HSQC spectrum for compound was recorded. In that spectrum the proton signal at 6.69 ppm is well correlated with the signal at 99.5 ppm. So the signal around 6.69-7.24 ppm in all the cases, is due to methine proton of the thiazoles ring. The HRMS (ESI-MS) compound shows molecular ion peak at m/z = 369.1022 (MH + ). Significant attempts were made to synthesize hydrazinyl thiazoles by conventional method using all the aryl ketones employed in the above mentioned green protocol. But the products obtained were only the thiosemicarbazones of the corresponding ketones even after a long reaction time (8a-d). However the microwave irradiation not only yields expected thiazoles in short reaction time in many cases but also pure products with very high yields.
Conclusion
In summary we have developed a novel and convenient method for the synthesis of a series of heterocyclic compounds possessing biologically potent thiazole nucleus with good to excellent yield and purity.
